Identification of key residues involved in mediating the in vivo anti-tumor/anti-endothelial activity of Alphastatin.
We have recently shown that Alphastatin, a 24-amino-acid peptide (ADSGEGDFLAEGGGVRGPRVVERH) derived from human fibrinogen has anti-endothelial properties in vitro and in vivo. The aim of this study was to determine the activity of a terminally modified (stabilized) form of Alphastatin in vitro and in vivo and to identify the key residues required for this activity. The in vitro activity of modified Alphastatin, truncates and mutants was determined by endothelial cell (HuDMEC) tubule formation and migration. Active peptides were then assessed in vivo using syngeneic murine subcutaneous 4T1 mammary carcinomas. Modified Alphastatin-inhibited HuDMEC migration and tubule formation in response to multiple growth factors and caused a 45% inhibition in tumor growth when administered intravenously at 0.25 mg kg(-1) (three times per week). Intravenous (i.v.) administration proved non-toxic at all doses investigated, whereas oral and intraperitoneal (i.p.) administration demonstrated neither anti-tumor activity nor toxicity. Truncations of Alphastatin revealed an 11-amino-acid peptide (DFLAEGGGVRG), termed AHN419, which inhibited endothelial cell activity in vitro; however, intravenous AHN419 caused a non-significant growth inhibition in vivo. Single amino acid substitutions to alanine along the entire length of Alphastatin indicated that additional residues outside the AHN419 sequence were required for full activity. Terminal modification of Alphastatin altered the in vivo efficacy and these studies suggest that a hydrophobic cluster (Phe8, Leu9, Ala10 and Val15) is essential for the biological activity, but additional residues, including Ser3-Gly14, Pro18-Val20 and Arg23 are required for full inhibitory activity of Alphastatin.